Fatty acid amidohydrolase in human neocortex-activity in epileptic and non-epileptic brain tissue and inhibition by putative endocannabinoids.
Increased levels of the endocannabinoid anandamide (AEA) have been observed in connection with neuronal disorders like epilepsy. In order to investigate whether an impaired enzymatic AEA hydrolysis contributes to this phenomenon, the present study determined the activity of fatty acid amidohydrolase (FAAH) in epileptic and non-epileptic human neocortical brain tissue. Additionally, we investigated whether other putative endocannabinoids (2-arachidonylglycerol (2-AG), noladin ether, virodhamine) may also interact with FAAH. AEA hydrolysis was measured by the formation of the product [(3)H]-ethanolamine after separation from the substrate using activated charcoal. FAAH activity was found to be similar in epileptic and non-epileptic human neocortex (0.29 and 0.37 nmol ethanolamine/mg protein/min, respectively). FAAH activity was about 55% higher in rat neocortex. While in human, neocortex noladin ether did not influence AEA hydrolysis, FAAH activity was concentration-dependently inhibited by AEA, 2-AG and virodhamine (IC(50) values 3.3, 3.5 and 13.8 microM, respectively). Our results suggest that, in the course of epilepsy, increased AEA levels are likely due to enhanced formation and not due to decreased hydrolysis. To further increase endocannabinoid activity, the application of FAAH inhibitors might be therapeutically useful in the treatment of neuronal hyperexcitability. Whereas noladin ether did not interact with AEA hydrolysis, this compound, 2-AG and virodhamine may share common enzymatic inactivation mechanisms in human neocortex.